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(54) TERMINAL LEAD ASSEMBLY FOR USE IN INTEGRATED DRIVE GENERATOR

(57) A terminal lead assembly for use in an integrated
drive generator has a body formed of a lead portion
(131L) and a support portion (131S). The lead portion
(131L) is received within an aperture in the support por-
tion (131S). The support portion (131S) has an outer pe-
riphery defined within a plane extending perpendicularly

to a central axis of the lead portion (131L). The outer
periphery includes two curved portions and straight side
portions extending parallel to each other and connecting
the curved portions. An integrated drive generator and a
method are also disclosed.
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Description

BACKGROUND

[0001] This application relates to a terminal lead as-
sembly for the power output terminals of an integrated
drive generator.
[0002] Integrated drive generators are known and of-
ten utilized in aircraft. As known, a gas turbine engine on
the aircraft provides a drive input into a generator input
shaft. The generator typically includes a disconnect shaft
that can transmit the input into a gear differential. The
gear differential selectively drives a main generator to
provide electric power for various uses on the aircraft.
[0003] It is desirable that the generated power be of a
desired constant frequency. However, the speed from
the input shaft will vary during operation of the gas turbine
engine. This would result in variable frequency.
[0004] Integrated drive generators are provided with
speed trimming hydraulic units. Gears associated with
the differential and, in particular, a ring gear portion, pro-
vide rotation from the differential back into the trimming
unit. A carrier also rotates another portion of the trimming
unit. The trimming unit is operable to result in the output
speed of the differential being effectively constant, such
that electric power of a desirable frequency is generated.
[0005] The generator is mounted between two housing
portions and a seal plate is mounted between the two
housing portions.
[0006] In addition, various accessory systems, such
as various pumps, are driven by the carrier of the differ-
ential through an accessory drive gear.
[0007] There is a terminal lead assembly for commu-
nicating with wires within the integrated drive generator
and providing a connection to outer electric connections.
The terminal lead assemblies face design challenges.

SUMMARY

[0008] A terminal lead assembly for use in an integrat-
ed drive generator has a body formed of a lead portion
and a support portion. The lead portion is received within
an aperture in the support portion. The support portion
has an outer periphery defined within a plane extending
perpendicularly to a central axis of the lead portion. The
outer periphery includes two circular end portions and
straight side portions extending parallel to each other and
connecting the curved portions.
[0009] An integrated drive generator and a method are
also disclosed.
[0010] These and other features may be best under-
stood from the following drawings and specification.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011]

Figure 1A schematically shows an integrated drive

generator.
Figure 1B shows a detail of the area B from Figure
1A.
Figure 2A shows a first detail of the Figure 1B con-
nection.
Figure 2B shows further details.
Figure 2C shows further details.
Figure 3A shows a terminal lead assembly.
Figure 3B shows a cross-section to a terminal lead
assembly.
Figure 3C shows a top view.

DETAILED DESCRIPTION

[0012] Figure 1A shows an integrated drive generator
20. As shown, housing portions 18 and 19 surround the
integrated drive generator and a seal plate 17 sits be-
tween the housing portions 18 and 19.
[0013] A gas turbine engine 22 may drive an input shaft
23 which selectively drives a disconnect assembly 26.
The disconnect assembly 26, in turn, drives a carrier shaft
28, which drives a carrier in a gear differential 30.
[0014] As the carrier shaft 28 rotates, planet gears 36
and 38 are caused to rotate. Gears 38 have a gear inter-
face 42 with a first ring gear portion 40. Gears 36 have
a gear interface 48 with a second ring gear portion 46.
[0015] Ring gear portion 40 has a gear interface 50
with a main generator 51 having a drive gear 52. When
drive gear 52 is driven to rotate, it rotates a rotor 56 as-
sociated with a stator 58 of the main generator as well
as an exciter rotor 60. Electric power is generated for a
use 62, as known.
[0016] It is desirable that the frequency of the gener-
ated electric power be at a desired frequency. This re-
quires the input speed to gear 52 to be relatively constant
and at the desired speed. As such, the speed of the input
shaft 23 is added to the speed of the speed trimmer 66
to result in a constant input speed to gear 52.
[0017] A gear 15 that is part of the carrier has a gear
interface 16 with a gear 13 driving a shaft 14 also within
the speed trimmer.
[0018] As known, the speed trimmer 66 includes a var-
iable unit 72 and a fixed unit 76. The units 72 and 76 may
each be provided with a plurality of pistons and a swash
plate arrangement. If the input speed of the gear 13 is
too high, the speed of the gear 52 will also be too high,
and hence, the speed trimmer 66 acts to lower the speed
of the trim gear 46 which will drop the speed of gear 52.
On the other hand, if the input speed is too low, the speed
trimmer will increase the trim gear speed and he speed
seen by gear 52 will increase.
[0019] In essence, the variable unit 72 receives an in-
put through gear 13 that is proportional to the speed of
the input shaft 23. The variable unit 72 also receives a
control input from a control monitoring the speed of the
generator rotor 56. The position of the swash plate in the
variable unit 72 is changed to in turn change the speed
and direction of the fixed unit 76. The fixed unit 76 can
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change the speed, and direction of rotation of the shaft
70, and this then provides control back through the trim
ring gear 46 to change the speed reaching the generator.
In this manner, the speed trimmer 66 results in the fre-
quency generated by the generator being closer to con-
stant, and at the desired frequency.
[0020] A permanent magnet generator 32 rotates with
the ring gear 40.
[0021] An accessory drive shaft 29 rotates with the car-
rier shaft 28 and drives a plurality of accessory gears 31.
[0022] The operation of the integrated drive generator
20 is generally as known in the art. A worker of ordinary
skill would recognize that the desired frequency and
speed at use 62 would dictate a number of design func-
tions.
[0023] As can be appreciated, the power leaving the
integrated drive generator 20 to the uses 62 must pass
through a terminal at the area schematically shown at B.
[0024] Figure 1B schematically shows detail of the ar-
ea B. As shown, an output terminal 90 has a plurality of
discrete connections shown schematically here. Three
phases of power are supplied from electrical connections
100A, 100B, and 100C. A neutral 100N is also included.
A plurality of wires 102N, A, B and C connect to the uses
62. Thus, power is supplied to uses 62. A terminal block
cover 104 is identified by a body 105 (Figures 2A-2E)
and covers the connections 100A, 100B, 100C and 100N.
[0025] Figure 2A shows the terminal block cover 104
having opposed thick ends 106 and intermediate con-
nection channels 108A, 108B, 108C, and 108N for re-
ceiving the connections 100A, 100B, 100C, and 100N,
respectively. Intermediate spacing channels 110AB,
110BC, and 110CN separate each of the connections to
provide increased creep and lightning protection.
[0026] A support, or terminal block 100, supports the
connections 100A, B, C and N. Terminal block 100 has
a support surface 100S with fingers 100F that extend into
the spacing channels 110AB, 110BC, and 110CN,
[0027] Figure 2B is an assembly view showing the
housing 18 with terminal block 100 and the terminal block
cover 104 removed. Terminal lead assemblies 120 ex-
tend through holes in the terminal block, as will be ex-
plained below, and through holes 111 in the housing 18
to communicate with electrical connections 112A, 112B,
112C, and 112N, which extend from the generator.
[0028] An inner end of the terminal lead assemblies
120 is connected into the leads 112. A terminal support
bracket 300 is also shown which includes clamps 115 to
secure intermediate portions of the terminal lead assem-
bly 120 to the housing 18.
[0029] Figure 2C is an exploded view of some of the
Figure 2B components.
[0030] Figure 3A shows the terminal lead assembly
120. A body 131 extends to a cylindrical inner portion
130 and flats 132. Flats 132 will connect into the leads
112, as described above. An outer support portion 134
has a hole 138 to be secured onto a guide or support
structure on the terminal block 100. The outer periphery

136 of the member 134 is curved to remove sharp cor-
ners. This provides valuable benefits in reducing arc pro-
pensity during lightning strike and also improves creep
resistance.
[0031] Figure 3B shows that the terminal lead assem-
bly 120 and, in particular, the body 131 includes two parts
with a first lead portion 131L and the second support
portion 131S. The support portion 131S receives the lead
portion 131L through an opening 141. A braze connection
143 is provided.
[0032] Second support portion 131S is the surface
against which the aircraft electrical feeders are clamped.
Current is carried through the clamped interface to the
aircraft.
[0033] Figure 3C shows details of the portion 134. This
view is in a plane extending perpendicularly to a center
axis X (see Figure 3B) of the lead portion. As shown, a
center of opening 138 defines a radius of curvature R1
to define a curved end 135 at each end of the outer pe-
riphery 136. Straight sides 142 connect the two curved
ends 135 to define the outer periphery 136. Straight sides
142 extend parallel to each other and are spaced by a
distance d1. A second distance d2 is defined between
outermost points 150 of the curved end 135. In embod-
iments R1 was 1.02223 centimeters (.405 inches), d1 was
2.057 centimeters (.81 inches), and d2 was 3.317 cen-
timeters (1.306 inches).
[0034] In embodiments, a ratio of R1 to d1 was between
0.40 and 0.60. A ratio of R1 to d2 was between .25
and .35, and a ratio of d1 to d2 was between .6 and .7. It
should be understood that all of the above dimension
come with a tolerance of +/- .025 centimeters (.010 inch).
[0035] A method of replacing a terminal lead assembly
includes the steps of removing an existing terminal block
cover from an integrated drive generator including an in-
put shaft connected to a carrier shaft. The carrier shaft
is connected into a gear differential and into a main gen-
erator. The main generator supplies three phases of elec-
trical power to three electrical connections at a terminal
connection. The existing terminal lead assembly pro-
vides connections. The existing terminal lead assembly
is then replaced with a replacement terminal lead assem-
bly, including a body formed of a lead portion and a sup-
port portion. The lead portion is received within an aper-
ture in the support portion, which has an outer periphery
defined within a plane extending perpendicularly to a cen-
tral axis of the lead portion. The outer periphery includes
two curved portions and straight side portions extending
parallel to each other and connecting the curved portions.
[0036] Although an embodiment of this invention has
been disclosed, a worker of ordinary skill in this art would
recognize that certain modifications would come within
the scope of this disclosure. For that reason, the following
claims should be studied to determine the true scope and
content of this disclosure.
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Claims

1. A terminal lead assembly (120) for use in an inte-
grated drive generator comprising:

a body (131) formed of a lead portion (131L) and
a support portion (131S), said lead portion
(131L) received within an aperture in said sup-
port portion (131S), and said support portion
having an outer periphery defined within a plane
extending perpendicularly to a central axis of
said lead portion (131L); and
said outer periphery including two curved por-
tions and straight side portions extending paral-
lel to each other and connecting said curved por-
tions.

2. The terminal lead assembly as set forth in claim 1,
wherein said straight side portions of said perimeter
are spaced by a first distance, and points on said
curved portions spaced furthest from each other are
spaced by a second distance, and a ratio of said first
distance to said second distance being between .40
and 6.0.

3. The terminal lead assembly as set forth in claim 2,
wherein a radius of curvature is defined to each of
said curved portions from a center of a second ap-
erture in said support portion, and a ratio of said ra-
dius of curvature to said second distance being
between .25 and .35.

4. The terminal lead assembly as set forth in claim 3,
wherein a ratio of said radius of curvature to said first
distance being between .6 and .7.

5. The terminal lead assembly as set forth in any pre-
ceding claim, wherein said lead portion (131L) is
brazed to said support portion (131S).

6. An integrated drive generator comprising:

an input shaft connected to a carrier shaft, said
carrier shaft connected to a gear differential, and
into a main generator, said main generator in-
cluding a power output configured for providing
three phases of electrical power to an outlet, and
there being a terminal lead assembly;
and said terminal lead assembly of any preced-
ing claim.

7. The integrated drive generator as set forth in claim
6, wherein said straight side portions of said perim-
eter are spaced by a first distance, and points on
said curved portions spaced furthest from each other
are spaced by a second distance, and a ratio of said
first distance to said second distance being
between .40 and .50.

8. The integrated drive generator as set forth in claim
7, wherein a radius of curvature is defined to each
of said circular end portions from a center of a second
aperture in said support portion, and a ratio of said
radius of curvature to said second distance being
between .25 and .35.

9. The integrated drive generator as set forth in claim
8, wherein a ratio of said radius of curvature to said
first distance being between .6 and .7.

10. The integrated drive generator as set forth in any of
claims 6 to 9, wherein said lead portion (131L) is
brazed to said support portion (131S).

11. A method of replacing a terminal block cover com-
prising the steps of:

a) removing an existing terminal lead assembly
(120) from an integrated drive generator includ-
ing an input shaft connected to a carrier shaft,
said carrier shaft connected to a gear differen-
tial, and into a main generator, said main gen-
erator configured for providing three phases of
electrical power to three electrical connections
at a terminal connection, and said existing ter-
minal lead assembly being part of one of said
connections;
b) replacing said existing terminal lead assem-
blies with a replacement terminal lead assem-
bly, said replacement lead assembly having a
body formed of a lead portion (131L) and a sup-
port portion (131S), said lead portion (131L) re-
ceived within an aperture in said support portion,
and said support portion having an outer periph-
ery defined within a plane extending perpendic-
ularly to a central axis of said lead portion; and

said outer periphery including two curved portions
and straight side portions extending parallel to each
other and connecting said curved portions.

12. The method of replacing a terminal block cover as
set forth in claim 11, wherein said straight side por-
tions of said perimeter are spaced by a first distance,
and points on said curved portions spaced furthest
from each other are spaced by a second distance,
and a ratio of said first distance to said second dis-
tance being between .40 and .60.

13. The method of replacing a terminal block cover as
set forth in claim 12, wherein a radius of curvature
is defined to each of said curved portions from a cent-
er of a second aperture in said support portion, and
a ratio of said radius of curvature to said second dis-
tance being between .25 and .35.

14. The method of replacing a terminal block cover as
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set forth in claim 13, wherein a ratio of said radius
of curvature to said first distance being between .6
and .7.

15. The method of replacing a terminal block cover as
set forth in any of claims 11 to 14, wherein said lead
portion (131L) is brazed to said support portion
(131S).

7 8 



EP 3 509 196 A1

6



EP 3 509 196 A1

7



EP 3 509 196 A1

8



EP 3 509 196 A1

9



EP 3 509 196 A1

10

5

10

15

20

25

30

35

40

45

50

55



EP 3 509 196 A1

11

5

10

15

20

25

30

35

40

45

50

55


	bibliography
	abstract
	description
	claims
	drawings
	search report

